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Abstract 
Background 


Environmental DNA [eDNA] metabarcoding has recently emerged as a non-destructive 
alternative to traditional sampling for characterising species assemblages. 


New information 


We here provide a consistent dataset synthetising all eDNA sampling sites in French 
Guiana to date. Field collections have been initiated in 2014 and have continued until 
2019. This dataset is however a work in progress and will be updated after each collecting 
campaign. We also provide a taxon by site matrix for fishes presence / absence as inferred 
from eDNA. Our aim is to allow a transparent communication to the stakeholders and 
provide the foundation for a monitoring programme based on eDNA. The lastest version of 
the dataset is publicly and freely accessible through the CEBA geoportal (http://vmcebagn- 
dev.ird.fr) or through the French Guiana geographic portal (https:/Mwww.geoguyane.fr). 
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Introduction 


French Guiana is an overseas territory of France located on the north-eastern coast of 
South America. With ca. 84,000 km (the size of Austria), it represents the largest outermost 
region of Europe. About 96% of its surface is covered by undisturbed primary rainforest. 
Due to its location in a tropical humid environment, the territory harbours a very dense 
hydrographic network. This network is comprised of 112,000 km of water bodies and is 
divided into 8 drainage basins flowing south-north (Mourguiart and Linares 2013). As 
opposed to Amazonia sensu stricto, where all the basins are connected to the Amazon, 
French Guiana basins are all disconnected and independently lead to the Atlantic Ocean. 
The two largest basins, the Maroni and the Oyapock, are boundaries with Suriname and 
Brazil, respectively. A total of 20% of the network is represented by rivers (Strahler order > 
3) while the remaining 80% correspond to streams less than 10 m large and less than 1 
metre deep. 


As a European territory, French Guiana must comply with European regulations aiming at 
developing surveillance programmes on water quality (Directive 2000/60/EC). This 
directive was translated into French law (n°2004-338) mainly under article R212-22 of the 
environment code and the “Law on water and aquatic environment” (n°2006-1772). For the 
territory of French Guiana, several surveillance programmes have been set up for the time 
periods 2010-2015 and 2016-2021. This has resulted in a characterisation of both 
reference physico-chemical environments and biological communities, as well as practical 
tools (e.g. biological indices) to evaluate and monitor water quality. A set of sites have 
been defined under the “Surveillance Control Network” and the “Operational Control 
Network” that are monitored on a yearly basis. 


However, quantifying the composition of species assemblages in Amazonian aquatic 
systems remains difficult because species inventories are harmful to the fauna. Indeed, 
sampling fish in small streams consists in the use of toxicant (rotenone) that kill all the 
fishes within the stream reach (Allard et al. 2014). In rivers, gill nets are used and cause 
lethal injuries to the fishes entangled in the nets (Murphy and Willis 1996). Such 
destructive sampling no longer complies with ethics and European laws. Non-destructive 
methods, such as diving and electrofishing are not efficient in those streams and rivers due 
to their low water conductivity and their high turbidity (Allard et al. 2014, Melki 2016). As a 
consequence, collecting data on entire assemblages is almost impossible using traditional 
sampling methods, which act as a barrier to scientific advances on ecosystem structure 
and function and associated applied issues on biodiversity conservation and management. 


Since 2014, we used a non-destructive alternative to traditional fish sampling by 
characterising species assemblages using environmental DNA [hereafter eDNA] 
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metabarcoding (Taberlet et al. 2018, Taberlet et al. 2012). eDNA consists of collecting DNA 
released by organisms directly into the water. Environmental DNA sequences are then 
compared to reference molecular databases to assign sequences to species. This method 
has been shown to efficiently characterise fish faunas in temperate rivers (Civade et al. 
2016, Valentini et al. 2016) and has recently been successfully applied in French Guiana 
(Cilleros et al. 2019, Cantera et al. 2019). We here provide a consistent dataset 
synthetising all eDNA sampling sites in French Guiana to date. We also provide a taxon by 
site presence/absence matrix for the fish fauna. Our aim is to allow a transparent 
communication to the stakeholders and provide the foundation for a monitoring programme 
based on eDNA. 


Project description 


Title: Aquatic eDNA samples in French Guiana 


Personnel: Personnel involved in data aquisition (by alphabetic order): Sébastien Brosse, 
Isabel Cantera, Axel Cerdan, Kevin Cilleros, Jean-Baptiste Decotte, Gaél Grenouillet, 
Amaia Iribar, Jer6me Murienne, Pierre Taberlet, Pablo Tedesco and Régis Vigouroux. 


Study area description: Collecting trips have been conducted in various locations 
throughout French Guiana. 


Design description: This dataset was developed to provide the foundation for a 
biodiversity monitoring programme based on eDNA but also to better understand the 
impact of human activities on aquatic biodiversity. Locations were thus selected to 
maximise the geographic coverage of rivers and streams, taking into account undisturbed 
sites but also sites under human disturbances (close to villages, close to gold mining sites 
etc.). 


Funding: Data for this resource have been obtained with support from Labex CEBA 
(Center for the Study of Biodiversity in Amazonia), Labex DRIIHM (Dispositif de Recherche 
Interdisciplinaire sur les Interactions Hommes-Milieux) and Labex TULIP (Towards a 
Unified theory of biotic interactions: role of environmental perturbations). Labex 
(Laboratoires d’Excellence) are funded by "Investissement d'Avenir" grants managed by 
the French National Research Agency (ANR) under references ANR-10-LABX-25-CEBA, 
ANR-11-LABX-0010-DRIIHM and ANR-10-LABX-0041-TULIP. Additional financial support 
was also obtained from the DEAL Guyane, Office de Eau Guyane (Aquatic Metabarcoding 
project) and through the ANR DEBIT project (ANR-17-CE02-0007-01). SPYGEN, a private 
company specialised in eDNA, as well as VigiLife, a non-governmental agency, provided 
financial and laboratory support. Logistic support was also provided by the Parc 
Amazonien de Guyane and Hydreco Laboratory (Kourou, Guyane). 


